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ii ,iiiiill
ii_iii_: We prospectively evaluated the association of hormone replacement therapy and asthma incidence
iiii::ilill in a cohort of pre- and postmenopausal women 34 to 68 yr of age. During 582,135 person-years of

ii_:_ follow-up between 1980 and 1990, 726 new casesof asthma were documented. Postmenopausalwomen
:i who were never users of replacement hormones had a significantly lower age-adjusted riskof asthma

:iiiliii than premenopausal women (relative risk = 0.65; 95% confidence interval [ell = 0.46 to 0.92 ). Among
_!_i::_i naturally menopausal women, the age-adjusted relative risk of asthma for ever useof postmenopausal
iiiiii_:ii hormones was 1.49 (95% Cl = 1.10 to 2.00); for current use of hormones (conjugated estrogens with

!ii_i!_i_:_i! or without progesterone), 1.50 (95% CI = 0.98 to 2.30); and for past use, 1.52 (95% C! -- 1.08 to 2.13),
:.:.:.::

iiiiiiii: compared with never use of hormones. Ever users of 10 or more years' duration had twice the age-
ii::i:::=: adjusted risk of asthma compared with women who never used postmenopausal hormones (95%

!iiiiii! CI = 1.39 to 2.87). Among current users of conjugated estrogens, there was a positive dose-response
_!iiii:ii demonstrated between daily dose and asthma risk (p for trend = 0.007). While confirmatory studies
ii_iiiiiiii_ii:i., are warranted, these data suggest that estrogen plays a role in the pathophysiology of asthma and

:iiiiiii::iii: that long-term use and/or high dosesof postmenopausal hormone therapy increase subsequent risk
iiii_ili:::il of asthma.Troisi RJ,Speizer FF.,INillett WC, Trichopoulos D, Rosner B. Menopause, poslamenopausal
::i::__::: estrogen preparations, and the risk of adult-onset asthma: • prospective cohort study.
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ii:: Several lines of evidence suggest a role for hormonal factors in relationship between airway function (8) or responsiveness (9)
_.... the etiology of asthma. With the onset of puberty, asthma inci- and phases of the menstrual cycl_ Further evidence suggests hor-!:i:

::ii! dence and frequency of hospital admissions (1) for asthma are mone levels at different phases of the menstrual cycle may differ

iii!i!:::iii higher among females compared with males and remain higher between asthmatic and nonasthmatic women. A study assessing

_i_i::: throughout the reproductive years (2, 3). Population-based data steroid hormone levels in asthmatic and nonasthmatic women
_:_: from Rochester, Minnesota have demonstrated that the higher found that at least one hormone was out of the normal range
i_i:!: incidence of asthma in adult women cannot be fully explained in 80070of the asthmatic women compared with 7070of the non-
ii:_::i by diagnostic bias (2). Furthermore, in adulthood, the mean du- asthmatic women, and plasma progesterone was significantly

!i:i!i_i!: ration of hospital stay is longer for women than for men (1), sag- lower in the women with asthma during the luteal phase of the

: gesting that asthma may be more severe among women, menstrual cycle (10). The relation between pregnancy and asthma!::i Asthma severity also has been shown to vary with short-term is unclear (11-13).
!i::::_: reproductive states, including the menstrual cycle and pregnancy. The descriptive epidemiologic data, in addition to the high

:_i:_::::::: Several studies have reported that approximately one third of prevalence of perceived worsening of asthma symptoms premen-
:_::: women with asthma experience exacerbated asthma symptoms strually, suggest that hormones may play a role in the expression
_ii:::.i_ii:i before and/or during menstruation (4-7), and among women of asthma in genetically susceptible women. Therefore, we in-

_iii:: with premenstrual worsening, peak flow has been shown to be vestigated the relation of menopausal status, exogenous hormone
:.::::::: : significantly lower when measured just before menstruation corn- use, and adult-onset asthma prospectively in a large cohort of
i::ii_::: pared with midcycle (6). Other studies, however, have found no U.S. women.' ili!!
if:!: ( Received in original form December 29, t 994 ond in revised lorm February I 4, 1995) METHODS

_ : The Nurses' Health Study Cohortiiil:: Supportedby researchgrant CA40356 fromthe Nationa1Institutesof Health
iii!ii:il: asweltas additionalgeneralfundssupportinganalysesin the Nurses'Health The Nurses' Health Study (NHS), a prospective investigation of major
_!i_i::i:. Studysupplied by the AyerstPharmaceuticalCompany.Dr.Troisiwas sup- disease in women, was initiated in 1976. This study has been described
:iiiiii!::i:: ported byan InstitutionalResearchServiceAwardfromthe NationalInstitutes in detail elsewhere (14). Briefly, 121,700 female registered nurses 30 to
!iii:il:ii of Health (HI.07427). 55 yr of age in 1976completed a baseline questionnaire requesting in-
....... Correspondenceandrequestsforreprintsshouldbeaddressedto FrankE. formationon their medicalhistory,menopausalstatus,hormoneuse,

Speizer,ChanningLaboratory,180 LongwoodAvenue,Boston,MA02115. andotherreproductiveandlifestylevariables.Subsequentquestionnaires
AmI ResplrCritCareMed Vol152.pp 1183- 1188,1995 werecompletedevery2 yr,allowingparticipantstoupdatetheirexposure
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ponent consisting of a food frequency questionnaire was added to the medication use, and seasonality, severity, and precipitators of asthma i::!!i!ii:
study in 1980. attacks. Nearly97070of the nurses responded to the questionnaire. Ap- _iiii!!ii:_

proximately860/0of the originaldiagnoses of those who responded were :iiiiililiI:
Postmenopausal Hormone Use reproducedon the supplementary questionnaire [9070of the nursescon- iiiiiiiiill
In 1976the nurses wereasked whether they had taken hormone supple- tatted denieda diagnosisof asthma, about 4% reportedadiagnosis other !iiiiiii_:i
ments after menopause, and if so, for how long. Information on hor- than asthma (e.g., asthmatic bronchitis), and less than0.5070did not pro- iiiiiii!i

_iil1 mone use, including type taken (Unopposed oral conjugated estrogen, vide sufficient information to confirm their diagnosis], Of the nurses
Ii:iiiii!!:i estrogens with progestin, other estrogens, and other) was updated on reporting adoctor's diagnosis of asthma, only 5.5070reported nevertak- iiiiiii_i!i::::::::::::

subsequentquestionnaires sent bienniallythrough 1988with explicitques- ing medication specifically for asthma. For this investigation cases were _iii: i:
tions on currentuse and duration of use in the interveningperiod. Time defined as nurseswho confirmed their NHS questionnaire report of a
since last usewas calculated for past usersand updated every2 yr.Daily doctor's diagnosis of asthma on the supplementary questionnaire and
doseofconjugatedestrogen(themostcommonlyreponedhormonether- who reported using asthma medication since diagnosis. :::!_:i::

!_!_!iii_:': :
apy)was asked beginning in 1980,and classified as 0.30, 0.625, and 1.25 Statistical Analysis iii::i::i::i::i:
mg and greater, i::i:i:::::i:ii_

Foreach participant alive and free of asthma, follow-up time equal to iii::iiii::::i:i:
Other Risk Factors the number of months between the returnof the 1980questionnaire and :.i::!i!::iiii:

the return of the 1982questionnaire was assigned to each category ofHistory of oral contraceptive use was recorded on the 1976question- hormone use according to status on the 1980questionnaire. Similarly, .........
naire, and updated every 2 yr with explicit questions about current use foreach 2-yr interval, additional months of follow-up wereassigned un-

and duration of use during the previous 2 yr. :_ii_:_i_-::ii_i_Body mass index (BMI), ameasure of relativeweight, was calculated til June1, 1990,accordingto statusat the beginningof the interval.Thus,
by dividing weight in kilograms by height squared in meters,and was the current use category includes past users of, at most, 2 yr dura-
classified as < 21, 21 to < 23, 23 to < 25, 25 to 29, and > 29. Subjects tion. For participants who reported adiagnosis of asthma or who died,

follow-up time accumulated until the date of diagnosis reported on the
werecategorized as never,past, or current cigarette smokersof I to 14, supplementaryquestionnaireor thedate of death. Forparticipantsreport-
15 to 24, or >/25 cigarettes/d, ing a diagnosis of cardiovascular disease, cancer, ordiabetes, follow-up

time accumulated until the beginning of the intervalduring which the ":::...........:

Study Population disease was reported, i_ii:: i
Only the 93,184 women who completed a food-frequency questionnaire The relativeriskwas used as the measure of association and was cal-
in 1980wereeligible for this analysis because cases of asthma werecon- culated bydividing the incidencerate for each category of hormone use :ii!iiiii:.!i i.:...
firmed only among these participants. Sincethe outcome forthis inves- by the corresponding rate in the never users and summarizing across _::_::
tigation was newly diagnosed cases of asthma, we excluded from the age in 3-yr categories (the estimates of effect were similarwhen adjusted ii::::ii:i:i::
analysis women who reported a doctor's diagnosis of asthma, chronic for age in l-yr categories, but the confidence intervalswereslightlywider), iiii_ii):i:::i
bronchitis, or emphysema before 1980. In addition, women reporting The Mantel extension test (17) was performed to test for linear trend ii::::i::::
a diagnosis of cancer (except nonmelanoma skin cancer), cardiovascu- across orderedcategories of duration of hormone use and hormone dose. :i_iiii::
lar disease, or diabetes wereexcluded at baseline and throughout follow- Relativerisks wereadjusted simultaneously for age, smoking status, BMI, iiiii:.
up. Thus, at the beginning of each 2-yr interval, the population was and type of menopause, which were updated every 2 yr, using propor-
essentially healthy. Person-time for women for whom information on tional hazards models (18, 19).In addition, proportional hazards models ill!!I
hormone use was missing was excluded from the analysis(1.5%). Among were used initially among both the pre- and postmenopausal women
current users,only those womenusingconjugated estrogenswith or with- to evaluate the association of menopausal status to asthma stratified :
out progesterone wereincluded in the statistical analysis (77% of person- by ever use of hormones among postmenopausal women. Relative risk i_i!::::
time for current users after exclusions), estimates adjusted for age only are presented in the tables when similar iiiiii:

Weclassified women aspostmenopausal from the time they reported estimates wereobtained from the multivariate models. Ninety-five per- !ili::
having a natural menopause or undergoing bilateral oophorectomy, cent confidence intervalswerecalculatedfor each relative risk. All p values !

Women reporting surgical menopause without removal of both ovaries are two-tailed, iliwere considered postmenopausal when they reached the age at which

natural menopause had occurred in 90*70of the cohort (54 yr for smokers RESULTS iand 56 yr for nonsmokers [15]). Self-report of menopausal status and

age at menopause was highly reliable in this cohort, and among a sam- Among the 23,035 women who were postmenopausal in 1980, iilpie of women reportingsurgicalmenopause, forallbut two women there current use of postmenopausal hormones accounted for 10°70of
was complete agreement on details of hysterectomy and extent of ovar- follow-up time among naturally menopausal women and 39070 !if'i_i.:

innsurgerybetweenself-reportand medicalrecords(16). offollow-uptimeamong surgicallymenopausalwomen, while
In 1980,41,202 premenopausal women and 23,035 postmenopausal former use accounted for 21070and 39%, respectively. The age- :if:

women entered the analysis for the 1980-1982 period. At the beginning standardized exposure status of women by hormonal status at :::
of each 2-yr interval, women who were subsequently classified as post- iii::
menopausal and who met the inclusion criteria entered the analysis as baseline in 1980 is presented in Table 1, Current users of hor- _::
postmenopausal, Analyses evaluating characteristics of postmenopausal moues were more likely to be lean and to have used oral con- !ii:_::
hormone use were restricted to postmenopausal women, although the traceptives in the past. iii:,i:
relativelyinfrequentpremenopausal use of estrogens among postmeno- During 10 yr of follow-up we documented 404 new cases of _:iii::
pausal women was included when assigning person-months of exposure asthma among premenopausal women and 322 cases among post- :_
to duration categories. During 10 yr of follow-up from the return of menopausal women. Incidence of asthma without regard to men- i!i!Ii

the 1980questionnaire to June 1, 1990, there were 286,440 person-years opausal status was inversely related to age: in women under 50 i!!!il
accrued among the 41,202premenopausal women and 295,694 person- yi"of age the incidence rate was approximately 1.4 cases per 1,000 i:::::_!
years accrued among a total of 36,094women who were eventually con- person-years and decreased to approximately 1.1/1,000 in women ::...."55

sidered postmenopausal. 50 yr and older. The incidence rates did not vary substantially :!ili:

Case Definition of Asthma within age groups. ::ii!i;i:

Cases of asthma for this investigationwere based onthe nurses'response In analyses adjusted for age, BMI, and smoking status, and _:_ii::i
to the following question on the 1988 and 1990 NHS questionnaires: stratified by hormone use (Table 2), women who were naturally :iii_::::

"Have you had any of the following illnesses or procedures? Asthma, menopausal and reported never using postmenopausal hormones i!iii!:
Dr. diagnosed?" Weattempted to contact bymail subjects who reported had a significantly lower risk of asthma compared with premeno- _:_::_
a diagnosis of asthma since 1980and who met the study inclusioncriteria, pausal women (relative risk [RR] = 0.65; 95070confidence inter- i!::
Subjects were asked to complete a supplementary questionnaire elicit- vii [CI] = 0.46 to 0.92). A weaker inverse relation was observed i!

iiii!iii:
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!ii!:;i:ii::!! TABLE 1 of asthma for women who reported ever using postmenopausal
iiiiii_i: DISTRIBUTION OF SEVERALCHARACTERISTICSIN hormones was 1,49 (CI = 1.10to 2.00) compared with women
!iiiiiii: 1980 AMONG 23,035 POSTMENOPAUSALWOMEN IN NHS, who reportedneverusinghormones.The age-adjustedrelative
ii::!iii ACCORDINGTO POSTMENOPAUSALHORMONE risk for current hormone users was 1.50 (CI = 0.98 to 2.30), and'"'......... USE WITH STANDARDIZATION FOR AGE*

for past users was 1.52(CI = 1.08to 2.13) compared with neverPostmenopausal HormoneUse users (Table 3). Risk associated with hormone use was subs(an-
Never(%) Past(%) Current(%) tially diminished (p for interaction = 0.27) among surgicallymen-

(n = 12.630) (n = 6,462) (n = 3.943) opausal women: the relative risk for hormone use was 1.14(CI =
--- 0.71 to !.83) for current users and 1.03 (CI = 0.65 to 1.64) for

........ Agecategory past users compared with women who never used hormones.iiiiiii30-34 <1 1 <1!i!i!:i: 35-39 1 S 1 Risk of asthma appeared positively associated with duration

...... 40-44 2 10 3 of use in both current and past users of hormones, although
iiiii:i:!!!:! 45-49 12 ao 11 among hormone users alone, the trends were not statistically sig-
iii::i: 50-54 42 30 30 nificant (Table 4). Ever hormone users of 10or more yr duration
i::i::i:::::i! 5.5-59 44 3S 55 had twice the age-adjusted risk of asthma than women who never

60-64 < 1 < 1 < 1 used hormones (CI = 1.39 to 2.87). Risk among past users ap-Smoking status

!iiii: Never 43 40 43 peared to remain elevated for several years after stopping hor-
_iii Current 31 32 29 mone use (age-adjusted RR [CI] of time since quitting compared
_::_i!:: Past 26 28 28 with current users: < 3 yr = 1.13 [0.60 to 2.131, 3-6 yr = 1.12

i Bodymassindex1" [0.57 tO2.18], > 6 yr -- 0.75 [0.41 to 1.39]). Estimates of relative

< 21 16 _6 21 risk for asthma were similar for current users of conjugated es-
22 - < 23 21 23 26 trogens with (58%)and without progesterone (42%).Among nat-23 - < 25 22 23 22

....... 25 - < 29 24 24 22 urally menopausal women, the relative risk of asthma among
ii::::!ii: _ 29 16 14 9 current users of conjugated estrogens only was 1.42 (CI = 0.80
i!ii! Typeof menopause* tO2.53) and among combined estrogen and progesterone users
iili Natural 86 30 52 was !.50 (CI = 0.81 to 2.79) compared with never users of hor-
!!il Bilateral oophorectomy 9 58 39 mones, with adjustment for age, BMI, and smoking status. Fur-
:i::_i. Past use of oral contraceptives 26 31 34......... thermore, current dose of conjugated estrogens was positively
:::_!!:!!.!:::: * All variables except age were standardized to the age distribution el the entire co- related to age-adjusted risk of asthma in a dose-response fash-
iii:i hort int98o. ion (p for trend = 0.007) (Figure).
:ii::il "l"Body mass index was calculated by dividing weight in kilograms by the square o1 Because of the relatively small number of women who were
i!i: height in met ....

_c Excludes women who underwent hysterectomy with or with unilateral oopho- currently using oral contraceptives during the study period, we

i!i rectomy, assessed only the relationship of past use of oral contraceptives
::::::i and risk of asthma among both pre- and postmenopausal women.
iilil Past users of oral contraceptives had a modest but significantly

iiiii for naturally menopausal women who reported ever use of her- elevated age-adjusted risk of asthma compared with women who_:_:: mones comparedwith premenopausal women (RR = 0.77;CI = neverused oral contraceptives (RR = 1.25; CI = 1.07 to 1.47).
::.:: 0.52 to 1.13).The study had little power to detect differences in There were no notable trends with duration or time since last

risk for asthma between surgically menopausal women who never use of oral contraceptives.
took hormones and premenopausal women; however, as a group, Current hormone users were more likely to have previously

_iil women with both ovaries removed had a lower risk for asthma, used oral contraceptives. Among naturally menopausal women,
_::.... Among naturally menopausal women, age at menopause was with simultaneous inclusion of past use of oral contraceptives
i!_ii:

_:_ examined within age at diagnosis groups to determine whether and postmenopausal hormones in the model, the relative risk
cumulative exposure to endogenous estrogens as represented by of asthma for both past oral contraceptive use (1.57;CI = 1.16

;_::: increasing age at menopause was related to risk of asthma. AI- to 2.12)and postmenopausal hormone use (for current use, 1.38;
:: though limited in statistical power, the results showed no clear 0.88 to 2.15,and for past use, 1.41;1.00to 1.99)remained elevated

trends. Similarly, holding age at diagnosis constant, no notable with adjustment for age, BMI, and smoking status. Previous use
::i relation wasobserved with time since menopause, suggesting that of oral contraceptives did not modify the relation between ever:ii(
_:: the effect of menopause on asthma risk isacute without a dose- use of postmenopausal hormones and asthma (p for interac-
i:: response (age-adjusted incidencerates for time sincemenopause: tion= 0.84).
_iiill < 5 yr = 0.71/1,000 person-years, 5-10 yr = 0.98/1,000, and Becauseof increasedphysician contact, women receivinghor-
:!:_ > 10 yr -- 0.77/1,000). mone therapy may have been more likely to be diagnosed with
::if:: In naturally menopausal women, the age-adjustedrelative risk asthma than women not taking hormones. To address this pos-

i!i TAB'E•
...... RELATIVERISK FOB MENOPAUSAL STATUSAND ASTHMA* STRATIFIED BY POSTMENOPAUSAL

HORMONE USE (NEVER OR EVERUSE)i AND ADJUSTEDFOR AGE, BODY MASS INDEX,AND SMOKING STATUS (NURSES' HEALTH STUDY, 1980-90)

if?: Never Users of Hormones Ever Users o1 Hormones

Relative Risk Relative Risk

_:: Menopausal Status Cases Person-Time (95% CI) Cases Person.Time (9596 CI):ii

Preme.o aosa,.O4  86,4'O ,0 404   6,440
i!iiI Naturalmenopause 116 139,347 0.65 (0.46-0.92) 75 61,490 0.77 (0.52-1.13)
.......... Bilateral oophorectomy 9 9,827 0.66 (0.33-1.31) 72 54,718 0.83 (0.60-1.14)

:i!ii!i::!i *Women who und ..... t hysterectomy alone or with unilateral oophrectomy are not included in this table.

._:_:
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:iii TABLE3 pared with women reporting current or past use, suggesting that :il::_!i:
:.i RELATIVERISK(95% CONFIDENCEINTERVAL)FOR some of the benefit of menopauseis lost with hormone replace- "......

POSTMENOPAUSAL HORMONEUSEAND ASTHMA,STRATIFIED ment therapy.Both past and current postmenopausal hormoneBYTYPEOF MENOPAUSE, ASSESSEDIN 1980 use wasassociatedwith an increasedrisk of asthma among nat-
AND UPDATEDEVERY2 YR urally menopausal women. Asthma risk was highest in users of

i Never Current Past longduration and positivelyassociatedwith currentdoseof con-
: _ jugated estrogens. In addition, past use of oral contraceptives
,i Naturalmenopause: was independently associated with a modestly increased risk ofNo. of cases 116 2,5 ,50 ...........

No.ofperson-years 139,347 20,095 41,395 asthma. :::.!!i!i!i!_:!iii_!i!i!:i::
Relativerisk 1.0 1.so 1.s2 The prospective design of this study precludes the possibility !iiii::ii::::
(gs_ el) (0.98-2.30) (1.0s-2.+3) that these results are explained by recall bias since information _i!iiiii!:

Surgical menopause Off hormone use was collected before diagnosis of asthma. While i ili:: No. of cases 28 SS 4a postmenopausal hormone use was self-reported in this investi-
No. of person-years 21,482 36,852 36,523 ::::::::::;

gation, misclassification should be minimal because the study ............Relative risk 1.0 1 .'14 +.03 :i

(95%CI) (0.71-L83) (0.65-+.64) subjects were registered nurses with a demonstrated interest in
medical research.Furthermore, any random misclassiftcation in
hormone use would lead to an underestimation of the true as-
sociation.

sibility, we repeated the analysis restricted to naturally menD- Another potential source of bias is the possibility that in- i!i!iiiii!i:
pausal women who reported a physician or clinic visit in 1978 creased opportunity for diagnosis might occur among women :i:_:i:i:::i:

(61% of the study population). Because of the reduced number using hormones since they must be under a physician's care to iii

of cases, current and past hormone users were combined. The receive a prescription. We attempted to address this concern by
results were only slightly attenuated. The age-adjusted relative performing the original analysis in women who had reported at
risk of asthma for ever hormone users in this restricted group least one physician or clinic Visit in 1978, a group that was more
was 1.32 (CI = 0.92 to 1.90) compared with women who never likely to be in regular contact with a health care provider. The
used hormones (in the original analysis RR = 1.49; CI = 1.10 relative risk for ever use of hormones was attenuated only slightly. .........

:::::::.:

to 2.00). Repeating the original analysis with a stricter case deft- In fact, because the subjects are nurses, opportunity for asthma !i!i!i!iiii::
nition (asthmatic subjects with medication use within the past diagnosis in the presence of symptoms should be relatively uni- !i_iiiiiiiii::

:i_. week) among naturally menopausal women, the age-adjusted rel- form. Repeating the original analysis with a stricter case defini- i!ii_iii:_iii
:_: ative risk for current use was 2.17 (CI = 1.36 to 3.46) and for tion (asthmatic subjects reporting medication use within the past ::!!:::i!i:.:_::
:i:: past use was 1.36 (CI = 0.87 to 2.13) compared with never use. week) reflecting activeasthma resulted in a stronger relationship i_:_::_:::::!i!i:i!::

_ between current use of postmenopausal hormones and risk of :::i!ii:zl....
_:i DISCUSSION asthma. Because of the severity of disease in these cases, it is iiiili::::
:::: extremely improbable that greater access to medical care would :_:
ii:::: In this prospective study, age-adjusted incidence of asthma was have affected their opportunity for diagnosis. !iiii

:i!i lower in postmenopausal women than in premenopausal women. The observation of a greater increase in asthma risk with post. iiii!iii:

ii!i The magnitude of this difference was greater among post- menopausal hormone use among naturally than among surgi- ii::::i!::menopausal women who reported never using hormones corn- caUy menopausal women is puzzling, although the difference was _:ii_i!::i

iii:: Figure 1. Age-adjusted relative risk (95% confidence interval) for ii!ii!!:
dose of conjugated estrogens and asthma among current users i!ilii

il Relative Risk (no. of cases) iI

iii

........................"i................................
2 ;..................................... _.... ; "i :;..... 1_I)............. ..

++ Iiiii;i ......., i | • : iiiiii!:i....1 .. .... " .... i))i}):::.:

i ii!iiii:i

! :.:.:.:,:,..:.:.:+..

o.s...................................... ................................. !ilili iii,;

iil Never o.ao 0.625 1.25+ : :
il Conjugated Estrogen Doses (mg) !ii!iiii!::_!:::,.,.,................

i! Test for trend Includesneverusers;p=0.007.+: i  ii, i  iiii:
_+: Figure. Doseof conjugated estrogen among women with new onsetasthma, N.$, current use <relative :::
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TABLE4 use, suggesting further that cumulative exposure to exogenous

_:_:: AGE-ADJUSTED RELATIVE RISK FOR DURATION OF hormones may be important.
:::ii POSI"MENOPAUSAL HORMONE USE AND ASTHMA A recent case report documented the occurrence of increased

airflow limitation associated with postmenopausal hormone use
7:i: Duration of RelativeRisk that subsided with discontinuation and resumed with readminis-
i::' Hormone Use Cases Person-Years (9396 Confidence Interval)
ili!i:: - - tration (21), however, there have been no observational studies
_:i:: Currentuse (yr) that have assessed the relation of postmenopausal hormone use
iii!i::i:;il,i: 0 144 160,830 1.0 (Referent) and new-onset asthma. Estradiol has been shown to increase ace-
:iiii;!: < 1 15 10,400 1.56 (0.92-2.65) tylcholine (22) and cholinesterase activity (23) in animals andi 2_s t9 ,5,863 ,25(07620s)

6--]0 19 15,165 1.34 (0.82-2.f9) accelerate the release of secretory material from epithelial cells
_!:ili: > 10 24 14,321 1.87 (1.21-2.89) in the trachea (24). In addition, estrogen and progesterone in-
_iili: g, trend"= 0.59 (p = 0.56) fluence free cortisol levels: estrogen by enhancing production of
!i!ii:! Past use corticosteroid binding globulin and progesterone by competition
:ii:.!: 0 144 160,830 f.O(Referent) with cortisol for binding sites, Estrogen and progesterone also
!ii::ii:i < 1 36 32,592 1.23 (0.85-1.77) have been demonstrated to modify beta-adrenergic receptor site!:::iii: 2-5 29 21,310 1.52 (1.02-2.28)
!::!:; 6-10 18 13,609 a.51 (0.93-2.47) density in the rabbit lung with estrogen increasing and progester-

iii!i > lO 13 6,578 2.28 (1.30-4.00) one decreasing the number of sites (25). Lastly, high levels of
iiii: x, trend"= 1.51 (p = O.13) estrogen may modify relative levels of PGF_ and POE2 (26). In
i:i:i::i::i:': Everuse light of our observations regarding menopause and exogenous
i::_::i: 0 144 160,830 1.0 (Referent) hormone use and asthma risk, more basic research on how sex

ii!iliiiii:: 2-5<1 4851 42,99237,173 1.321.40(1.00-1.95)(O"96-1"82) steroid hormones affect the lung appears warranted.
iiiii!i 6-10 37 28,774 1.42 (0.98-2.05) The literature on oral contraceptive use and asthma is equally
!iiiii:i: > 10 37 20,899 2.00 (1.39-2.87) scant. A case report published in the late 1960s notes the devel-
i_i:i z, trend"= 1.57 (p = 0.12) opment of bronchial symptoms in a woman who began taking

oral contraceptives 4 yr earlier, which subsided after discontinu-
!: * Test for trend does not include never users of hormones, ation (27). More recently, a clinical study of seven asthmatic

women using oral contraceptives found no difference in airway
i!! responsiveness measured within 1 wk of completing a 21-d course

not statistically significant and may have been due to chance vari-
ation is risk estimates. In addition, the reference group for the and airway responsiveness measured after the start of menstrua-

:i comparison among surgically menopausal women was dominated tion but before restarting oral contraceptives (28). On the con-
by hysterectomized women who, in general, had a higher inci- trary, we found an increased risk of asthma among women who

• dence of asthma than oophorectomized women. Finally, con- previously used oral contraceptives compared with women who
i:::: founding by indication for estrogen use, whereby women at high never used oral contraceptives that was independent of present
_: or past use of postmenopausal hormones.

ii risk of asthma are selectively prescribed oral contraceptives orpostmenopausal hormones, cannot be ruled out, although a reed- The congruity of several observations from this study con-

_iii ical explanation is not readily apparent, tribute to the plausibility of an adverse role of postmenopausal
ii!i: Bias due to unmeasured confounders cannot be excluded in estrogen preparations in the development of adult-onset asthmain women. Firstly, postmenopausal women had a significantly

ilii: observational studies in this case, since women using hormonereplacement therapy fliRT) are likely to be different in other char- lower risk of asthma than premenopausal women of the same
iii!: acteristics than women not using HRT. There is reason to be- age, with postmenopausal women on hormone therapy being at
!i!:: lieve, however, that these differences are less pronounced in the moderately greater risk compared with those women that did not
ii NHS than in the general population. When compared with receive such therapy. Secondly, dose was positively associated with

asthma risk, and the highest risk of asthma was found among
_ women not using HRT, women using HRT had only a slightly women taking hormones for 10or more yr duration. Finally, when
ii healthier lifestyle in the NHS (20), certainly not enough to ex- the original analysis was repeated with a stricter case definition_ plain the 50o7oincrease in risk observed in the present study. In
_: addition, since few risk factors have been identified for adult- (asthma with medication use in the past week), the association
:: onset asthma, the importance of these small differences are un- of current use of hormones and asthma became stronger.These data provide preliminary evidence that in some post-
_: dear. Adjustment for the most conspicuous confounders, smok- menopausal women, long-term use of high doses of estrogen may

: ing status and BMI, did not change the estimates of relative risk. be associated with a moderately increased risk of asthma; how-
i::: The results remained the same with further adjustment for oral
_ ever, confounding by indication for estrogen use cannot be ruled
:_!z contraceptive use, vitamin E intake (found to be associated with

asthma in a previous study in this cohort), and area of residence, out. In light of these results, a recent recommendation suggest-
Results of the analyses regarding menopausal status seem to ing that HRT might be beneficial in counteracting decreases in

i:_i:: indicate that the possible effect of estrogen in the pathophysiol- bone density resulting from long-term use of steroids for the treat-
::ii:: ogy of asthma is acute rather than cumulative or dose-responsive, ment of asthma should be reexamined (29). Given the prevalence
ii::i: of exogenous hormone use and the severity of asthma in the
ii:ii_ Comparing time since menopause among women of the same elderly (30, 31), this association deserves further examination and

age at asthma diagnosis showed no clear trends, although statisti-
cal power was limited. In contrast, analyses involving exogenous confirmation in other studies. In particular, additional studies

_iii:II hormone use demonstrated risk estimates for past and current will develop asthma in response to hormone use.
are needed to identify factors that better predict which women

::iil: use that were of similar magnitude, implying that sensitization
_:_:: occurs over a long period of time, placing past as well as current
_:: hormone users of long duration at higher risk of asthma. Alter-
ii::ii!:/: natively, the residual impact of higher doses of postmenopausal
iiiii!!! hormones used in the past may be comparable to the short-term Mknowledgmene.Theauthorsgratefullyacknowledgethe continuingpartic-ipationof the nurses in this study and the expert assistance of Barbara Egan
iii!ili:ii:: effects of recent use. Nevertheless, asthma risk was positively, and Mark Shneyder. In addition, they would like to thank Dr. Chung Hsieh,
!iiiiii::il though not significantly, associated with duration of hormone Dr. Melt Stampfer, Dr. Graham Coldit2, and Or. Robert Hoover for their input.
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We prospectivelyevaluatedthe associationof hormonereplacementtherapyand asthma incidencein a cohortof pre- and postmenopausal

women 34 to 68 yr of age. During582, 135 person-yearsof follow-upbetween 1980 and 1990,726 new casesof asthma weredocumented.

Postmenopausalwomen whowere neverusersof replacementhormoneshada significantlylowerage-adjustedriskof asthma than

premenopausalwomen (relative risk = 0.65; 95% confidenceinterval [CI] = 0.46 to 0.92). Among naturallymenopausalwomen, the

age-adjustedrelativeriskof asthma for ever use of postmenopausalhormoneswas 1.49 (95% CI = 1.10 to 2.00); for current use of hormones

(conjugatedestrogenswith or without progesterone),1.50 (95% CI = 0.98 to 2.30); and for pastuse, 1.52 (95% CI = 1.08 to 2.13),

comparedwith neveruseof hormones.Everusersof 10or moreyears' durationhad twice the age-adjustedriskof asthmacomparedwith

women who never usedpostmenopausalhormones(95% CI = 1.39 to 2.87). Amongcurrentusersof conjugatedestrogens,there wasa

positivedose-responsedemonstratedbetweendaily doseand asthma risk (p for trend = 0.007). Whileconfirmatorystudiesare warranted,

thesedata suggestthat estrogen playsa role in the pathophysiologyof asthmaand that long-termuseand/or highdosesof postmenopausal
hormonetherapy increasesubsequentriskof asthma.
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